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(54) RECEIVING DEMAPPING UNIT DEAUNG WITH A PLURALITY OF MODULATION 
SYSTEMS 

(5T) Abstract* 

PROBLEM TO BE SOLVED: To provide a receiving 
demapping unit in which demapping can be switched easily 
and a plurality of modulation systems can be dealt with 
without reloading new demapping software. 
SOLUTION: In a receiving demapping unit for regenerating 
the symbol values of an original data series from digital 
modulated signals modulated based on one arbitrary 
modulation system among a plurality of predetermined 
modulation systems, a digital signal processing section 2 
generates symbol values from received digital modulated 
signals according to demapping software preloaded to a 
program memory 3 and parameters 5 corresponding to the 
modulation system of the received digital modulated signals 
from a parameter input section 4 are inputted, as an 
argument for the demapping software, to the digital signal 
processing section 2. 
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frT- 9 <T>m^ * P (r-1) #.t/r flOy>^0 
|B|«J««-fcitXft«"r'-^Ofl|-9-*P (r) (i, 
P(r-1) = (Acos (#(r-1)T)), Asin (^(r-1)T)) 
P(r) = (Acos 9 5 (rT)), Asin^(rT)) 

<£>*<> 

[0 0 5 8] £*t<b2 *<7>rt»(P(r)-P(r-1))£L t 
U >W(P(r)-P(r-1))*Mtt4t, 
L = A 2 cos|^ (rT)- ^ (r-1)T)l 50 



9#gi?2 0 0 2 - 1 1 1 7 5 4 
12 

M=A 2 sinl5& (rT)-0 (r-1)T)l 

4 (rT) = fl-T+ j ((r-1)T) 

L=A 2 cos(fi -T) 
M=A 2 sin(n-T) 

[0 0 5 9] ftXKOfl£5i£KOfriTftlfl-4- 
*o ( n - 1 ) fBO*aflEWfl«Jt*«OflUi % 
G = uj (-n + 2 + 2k). 

(k = 0, 1, -, n-1) T'HisW*^, -lOfl 
Se*#tt<0*-f ^HScRtKrHH >MftOttfc, A7J$ 

I0 0 6 0J ifc, ( n - 1 ) ffi<0¥lj5EfclMItC iot 
frfflSfLfcnlBOffiigUttLT, 01 3 tC^i-i; ^ (C# 

foLTV'So r - 1 #§<0v >+*;K7>1g-3\6P (r- 
1) SO i 'r#g<7)->>--K^O<l-i-.a;P (r) 

[0 0 6 1] (M>0O«^> k£ (n/2) -\frb 

L>cosU (- n + 2 + 2 k)) 

ZmtzLtztZ. 

s = k+ 1 

[0 0 6 2] <M<0©»*> kt (n/2) -1H 

- 1 fo|Eft$*, 30*!>T 
L<cosU(-n+2 + 2 k)) 

s = k 

[0 0 6 3] A^S*IJ^SC3 3-Cflje**Lfctt*tt, .-r 

- r*-#ffi«5 3 4 UA* £*L*o ?— 7/U#M»3 4 T 

flltt t v > **** t Ottt&wm SrfBIg Lfcf-T*3 5 
£#bb L T v > £ 3fc£> & 0 <b ft£ v > **;u<H 
li, 3 6*»ic>ai^$*L-&o -r-r;W3 5lt$>b 

^Ci6-^xri3<o dOr--r;u3 5 C<±, ^3K1f« 

ftTv>4 0 lOf-rA-?: 8IP SKSr^lUtoTlI 1 
4 I^LTv^o 

[0 0 6 4] lUMCfiit, T--r;U#HBg|53 
4 Ufit«fl|«*r«*>-f#-9- s = 7 rt J A73 $ *tfc*ft-»C 
(i. 5$r#HBLTs = 7trJ=f/E-l,^->>-**;P 

I"0 10" **m*$a, p = 3* t A*S*Lfc»£-K 
lis 5Sr#HLT s = 3 U^€-L^->>*-;u 
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« "o i i " a'taasit*. 

[0 0 6 5 J ttlOiTCFSKJlWH 2 £*J&-f-l> 

tCict, **>«9»4SEf!^ttftRW^E«»ftOFSK 

[0 0 6 6] (4HFSKOW) JAT\ *flE«*^1-<, 
4IFSK •CgESHiS:** 0 . 7 5, t v > ** 

^ttt<0Jtl&M#SrietSL^:x-r;U3 5 (±111 5<0<fc 
Ti:M?titv^tt4o r - ifin->^*>of 
* £ P ( r-1 ) . r # § <7) v > *';KOfg-f- A P ( r) 

[tie 7] 

f(r-l)-(0;) 



[0 0 6 7] rt*L fc*MtM(i. 
[&8] 



Af - 



>/2 



[0 0 6 8] M>0t*4?)^, k£ (n/2) -1, 
-ttt*>% 1 li*o|ejfc$*4t, k = 2<7)hl 

s{j(-4 + 2 + 22)j 



L « COS-I 

n/2 



10 0 6 9] -Ti*>*>, 
L>cosU(-n + 2 + 2k)| 
4:»a&T»fc1-OtN ^ilS £«;b-f s (±. 
s = k + 1 = 3 

[0 0 7 0] s = 3 (ix-r*#JKffi3 4 KA#$*U 
01 5^r-r^3 5S:#lt*Cfci:J:»), ->>*/U 
ffiii "0 i w t*^^>c: t^t*#^ 0 fct, 

[0 0 7 1 ] (QAM«Wtl 3i:o^t) mi 

■5Mft»7*- * ti, t r«*jft«SE» 4 2i:A»Sii 
*o «*A«5£»4 2-Cli. A*S*fcQAM«*Otfc 

[0 0 7 2] QAMT'li, £>& v > tf)U<Offi 
KA#Lfc«IMi-*li, ttV^TW&^z-^v^* 



(8) #ra 2 0 6] 2 - 1 1 1 7 5 4 

[0 0 7 3 ] nlQAMO«* ( *li, fi*TlH±0^ 

:o»?S: 1 6ttQAMOl^^HCi 1 7 C^LT^ 
*o HffiJS5ffiW::*§1-*i:* 

Eft) lUoTftiSiti n^MlOMitO^rti^U 
#£f£o 1 6HQAM£fcU;:[2l 8C^L 

[0 0 7 4] VkTtZ > Cft*ltai-*fc#0*ttt?>fc* 

ho mm-. I»i:o^rn^ 2 -l*otSt:i: 
oT^i^tL^n'/Ml^fa^Lt, E12 10J:-9 

[0 0 7 5] friz* A^SKfcBffiJft^r'-^oaMBtt 
V(l)cnit, ktO/5^n'/ 2 -2i-C+ lfofft 

[ftl o] 

[0 0 7 6] fcflfcLTfcfc 
x = k+ 1 

iz % o x t iii a*i* * a fc s « ^ ®& a . 

x^n 1 ' 2 

[0 0 7 7] A*StL^:ttX**T'-^0«« 
ttV(Q)U*t LT, k4r0Hn'/ 2 -2it+l fo^ 

40 [&i l ] 

[0 0 7 8] SrJdfeLTtt IC, 
y = k+ l 

fc*^«btt^ 0 T^/il, a>0t^e k^n 1 / 2 -2 

y = n l/2 

[0 0 7 9] «*Afl5E»4 2T«J6S*tfc»#(±, 7^ 
-r;u#ragp4 3UA;ft£*t&o f-^#S84 3t 

50 i±, A*s*L^iB«i 'ttiMtsmxatfy^ 
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[0 0 8 0] fits • ttffiltM <h > > t 

*fttzWl£Lfcv>?K^<l* t E*S*iTv»-& 0 CO 
x-rn-4 4<D«/$;£l 6QAM*Wi:toT12 2C 

[0 0 8 1 ] 1212 2 i % x-r^flgSU 

3U«M-ffi«t**^«f#-*x=K y = 3^A^$ 
ftfcft^tKi, f-7>4 4^#ILtx = K y = 3 
U*t&Lfcv>=*OMI "0 0 10" J* ? ffi2j38?-4 5^tti 

[0 0 8 2] ttlpiiUQAMIIWl 3£«J&f & 

<b £ fi^tt<7) QAMf7 y vf > ^KL3S*f pjfg t & 

[0 0 8 3] (1 6QAMOW KiT> *#«*5Ff 0 

V(l)=a 
V (Q) = - a 

"C**4:i-*o fcrtfU a>0tt^ o IBM • 

ffilftt fc > > **>M* t <OttfcW& i IBS L/:f- 7 * 4 
4i±, B2 2<7)i: -7 UM*3*i-0»& tt^) 0 
[0 0 8 4 ] Sr. B*«»V(l)=a(i, k = 2<Dt 

mi 2) 
[0085] r 

a <- (4-2) a + 2 a-2=2 a 
x = 3 

[0 0 8 6]**:, *3fc*4J*V(Q) = -a«±, k=10 
[ft 13] 

VCe) « -<V« - 2>a + 2a* 

[0087] r 

~a<- (4-2) a + 2 a ■ 1 = 0 

y = 2 

[0 0 8 8] x = 3 , y=2 (ix-f A^HflU 3 
2j£tu g|2 20f-^4 3 *#BHf »K 
->>sK*Mli "l 1 l 1" UWlt^tHo t£o 
t\ COVg-v^-IOHt "1111" j^m*M^4 5rt* 

[0 0 8 9] (yi/'fWftUUUo^t) r 



(9) ^2 0 0 2 - 1 1 1 7 5 4 

76 

4i:tt, yu-fflF*ffc**tfc^-^*»A»r*o sr. 

t, yi"ift^itztitzfaz (c) ox-r;u£fpj&r 

[0 0 9 0] ^ti. X^SitfcT'-^, tifc*>^U^ 
flF*ffcStL*:*g (c) fMtLfcx-T** 
#JHU g(c) UWIdL/cc &yi"(@L^itLtzT*- 

[0091] (4tt^w^m-f-fto0a) ft, 4i^n 

IWfcSiifcMg (c) ^T-r^*Mt^o :of 

-7><iUT(7)J:^:^6iUo 

g (00) = 00 

g(01) = 0 1 

g(10) = 1 1 

g(ll)= 1 0 

A*S*Lfc^W flp»ftS*Lfc-f-^# "10" 
20 T'i^int, f^t^^-y;uS:#Hsr^c:i:tcj: 

[0 0 9 2] (j|»a-?-ft«l 5Co^t) M®j 
«*ffc»l 5i:o^tRWt4o fttt«*f[:»l 5(Z 
ti. MBff^-fb§^0/lOT'-^^A*Stt^ o - 
ofCASLfcf-^e-y h£D(pre) t U A^f£ 

* tf 7 h D(out)(i. 
[ftl 4] 



50 



£>(ouO 



[0 0 9 3] t&& 0 c:oj:Tfcttfisfc|ftjgf c-fcuj: 
*K *»a-»ftStt)tT'-^«:ffl*r4Ct* f -C#4o 
[0 0 9 4] (SHMM-ffcOW) if, #x«bttfc«I« 

D(pre)= 0 

D=l 

40 <7><b£. ffi^jT'-^ tf y hD(out)(i 
D(out)=l 

[0 0 9 5] 2 fcf y h gOtfcS^lii. lo* ( 1 fcf 

D(pre)= 1 
D= 1 

D(out)= 0 

50 tWo CO^KLT, Hfta^fcSiX^T'-^Srta 
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[0 0 9 6] 

%L<n •> x t u i -&<r)H%MX'W.m n <fc n tt T 7 - -> 

tzT-7 y tr > r fern* ft 9CiA s r-Ho 
[hi i ] *&w<r>-fkmmr~&z,$:mr-? ? \£>>rm 
[H2] i^^is^jc^tt^p s Kimu<7>mf&zm-t 20 
[ii3i p sKm.mmz-o^xmm-f^tztbosm.T s 

[134] P SK«PSI5^c.v>T^-t^/-:i6<7)8ffiP S 

k iz a v » Tfeffi^B *• M&commz f>m-r * m-t 
1 

[15] P SK«liau;o^Tf&l«1-££#Oteffl¥® 

IS6] p s Kmmmz'?^xm.w-f2>fzi£><7)8®.p s 

[17] P SK«sSg|5tcov^T^i--S»^*<7)8ffiP S 
k it & ft-sp- * comfc1]&<nl&<offl * 
[18] IH2 H*>tt-i)'r-7'^K75|*I$<7)— ftlS-T^rf 1 
[19] 1112 U33tt£-r-r;WO|*)gOffi<D#g£^-f ! 

[no] R**feff^^fctt^F sK«paso«fiS;^^ 
-ri 

[nil f s K^mu\z^xm.m-th-rztb<r>wcm.m. 

[112] F S K«PS|$Hov>T|fc91-f &£i60£i&« 

n*mfcmRmz£-?xfr%iztitzmi&<D^i*Kfrizft 40 

[113] FSK«P&tcov>TIfc9i1-*£A<D&il:i& 
[114] li o Kfcit£-f -r^Kort^co— mzm-f 
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[115] ii o i,z)o^i,7--y^<D[*3^-(om<r>m^m 
■tm 

in 6] ®mmfmr.&tizQAMig.m%><7>mi&>k7f; 
-ri 

[117] QAMaPa5i:o(,^Tlfe^i--£.7l:<?>(7> 1 6Q 
A M iz H It * fi«Tf±Ofl*.ftEt * 1 
111 8] QAM«PffiU-3<,»TKW-t4fc*!>ora«# 

[119] QAM«P«Uov»TKWi-*fc*01t?fcJS 

[12 0] Q AMai»Co^TR«t4 
5H-tttt<bn£«=-S§-£7jvtl 
[12 1] QAM«Pa5*cov»TKWi-*7t*OR««: 

[12 2] 11 6 Hfctt&'r--7';^ft^cofl£o#!j£7n 
1"! 

l¥Hte>tSLW] 

2-t-'< it 9 frm^rV&MU 

6 ••••>> **^{iom^s^- 
i o -mnffi 

1 1 - P S KttKffi 
1 2-FSKttWS 

1 3~QAM«P» 

2 l-PSK«*OAJIf 

2 2 

2 3"-r-r^#«Bffl5 
2 4 — t-7* 

2 5— v>**;Mioaj:£j3g^- 

3 1 -FSK^A^f- 
3 2 —Kt)f<y y r 

3 3 

3 4— x-r^#»gsp 

3 5~f—7* 
4 

4 2 -m^M^u 

4 3 -x-7*;W#HBgp 

4 4 ■■•T--7A' 

4 5 •••->> --iOMloai^Sg^- 
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